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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 2-4, and 14 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US2002/0064690) in view of Honda et al. (US5851643). 

3. Claim 2 requires a perpendicular magnetic recording medium comprising a soft 
magnetic underlayer formed on a substrate, a non-magnetic amorphous metal layer 
containing Ni on the soft magnetic underlayer, and a perpendicular magnetic recording 
layer formed on the non-magnetic amorphous layer containing Ni, wherein the thickness 
of the non-magnetic layer is from 2nm-10nm. 

4. For the purpose of clarity, it is noted that the examiner interprets the range, "from 
2nm-10nm" as inclusive of 10nm. 

5. Bearing the above interpretation in mind, Chen et al. (hereafter Chen) teaches a 
magnetic recording medium suitable for either longitudinal or perpendicular recording 
that comprises a substrate, an amorphous layer of NiNb on the substrate, and a 
magnetic layer on the NiNb layer (sections 25-28 and 43). 

6. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize a perpendicular recording layer over the NiNB layer in 
Chen, as the layer structure is taught to be equivalent for forming either perpendicular 
or longitudinal recording media, which is ultimately determined by the c-axis orientation 
of the magnetic layer. 
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7. Further, Chen teaches that the amorphous NiNb layer is suitably 10-100nm thick 
(section 40). Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to form the amorphous NiNb layer taught by Chen to a 
thickness of 10nm, as Chen explicitly teaches that this thickness is suitable. Thus, as 
10nm is contained within the thickness range specified by claim 2, this requirement is 
met. 

8. However, Chen fails to teach a soft magnetic underlayer between the amorphous 
NiNb layer and the magnetic layer, as required by claim 2. 

9. However, with respect to this deficiency, Honda et al. (hereafter Honda) teaches 
a perpendicular magnetic recording medium that comprises a substrate, one or more 
underlayers, and a magnetic layer, and teaches that if a soft magnetic underlayer is 
formed between the substrate and the first underlayer, a magnetic recording medium 
having low noise and high read back output can be produced. Suitable soft magnetic 
materials include Sendust, Permalloy, and alloys of Fe, Co, Zr, Mo, Nb and W (column 
23, lines 50-67). 

1 0. Therefore it would have been obvious to one with ordinary skill in the art at the 
time the invention was made to utilize a soft magnetic underlayer as taught by Honda 
between the substrate and the NiNb layer taught by Chen. 

1 1 . One would have been motivated to make this modification due to the teaching in 
Honda that the read back output and noise of a perpendicular magnetic recording 
medium can be improved by utilizing a soft magnetic underlayer between the substrate 
and the 1st underlayer of a magnetic recording medium. 
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12. The limitations of claim 3 require that the amorphous layer containing Ni 
additionally contain Zr. It is noted that Chen teaches that the amorphous NiNb layer can 
additionally contain one or more elements selected from B, W, Ta, Zr, and P (section 
40). 

1 3. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add Zr to the NiNb layer in Chen, as Zr is recognized to be 
equivalent to the other additive elements listed by Chen as suitable. 

14. The applicant is respectfully reminded that substitution of equivalents requires no 
express motivation as long as the prior art recognizes the equivalency. 

1 5. Claim 4 requires the amorphous Ni layer to contain both Zr and at least one 
element selected from Nb and Ta. This limitation is met as set forth above for claim 3. 

16. The limitations of claim 14 require that the magnetic layer be formed directly on 
the "non-metal" layer. Regarding this limitation, claim 1 of Chen requires only a 
substrate, a NiNb layer, and a magnetic layer. Thus, in this 3-layer system, the 
magnetic layer would have to be formed on the NiNb layer, as the NiNb layer is formed 
between the substrate and the magnetic layer. Thus applicants claim 14 limitations are 
met by the combination of Chen with Honda. 

17. Claims 5-9 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hokkyo et al. (US6387483) as evidenced by Mino et al. (US6023397). 

18. Claim 5 requires a perpendicular magnetic recording medium having a-Fe nano- 
crystals, which is formed on a substrate, a non-magnetic intermediate layer is formed on 
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the soft magnetic underlayer, wherein the soft magnetic underlayer is formed as an 
amorphous film by sputtering, and formed as a nano-crystalline film by annealing. 
19. The limitation "wherein the soft magnetic underlayer is formed as an amorphous 
film by sputtering and formed as a nanocrystalline film by annealing" is a product-by- 
process limitation that does not appear to be further limiting in so far as the structure of 
the product is concerned. "[E]ven though product-by-process claims are limited by and 
defined by the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See 
MPEP § 21 13. In the instant case, the claimed product only requires the soft magnetic 
layer to contain a-Fe nanocrystals, no specific structure of the soft magnetic film other 
than that the soft magnetic layer in the final product "comprise" a nanocrystalline film. It 
is important to note that the examiner does not interpret a film that comprises a soft 
magnetic film that is nanocrystalline to require the entire soft magnetic film to be 
nanocrystalline. As "comprising" is open language, a prior art soft magnetic layer need 
only contain some crystals to read on the instant claim language. Bearing this 
interpretation in mind, the examiner notes that it is known in the art that a soft magnetic 
film comprising a-Fe nanocrystals can be formed by a different process than that 
claimed by the applicant. This is evidenced by US6023397 to Mino et al., which 
establishes that a-Fe nanocrystals are formed in a soft magnetic film comprising FeTaN 
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or FeZrN, when the film is formed by sputtering and subsequently annealing the film at 
high temperature (i.e. 350°C) (see column 5, lines 60-67; column 1 1 line 65-column 12, 
line 20). 

20. Bearing the above in mind, Hokkyo et al. (hereafter Hokkyo) teaches a magnetic 
recording medium comprising a substrate, a Cr layer on the substrate, a soft magnetic . 
layer on the Cr layer, and a perpendicular magnetic layer on the soft magnetic layer 
(column 9, lines 19-30). In addition, a nonmagnetic layer 9equivalent to applicants 
intermediate layer) such as a layer of Ti or non-magnetic CoCr is placed between the 
soft magnetic layer and the magnetic layer to improve the perpendicular orientation of 
the magnetic film (column 12, lines 32-24). While Hokkyo does not teach applicant's 
claimed process, Hokkyo does teach that suitable soft magnetic materials for forming 
the soft magnetic layers include FeTaN (column 3, lines 8-25), and teaches that the soft 
magnetic layers are suitably made via sputtering in an atmosphere of argon gas, 
followed by annealing the film (column 9, line 19-column 10, lines 2). The annealing 
takes place under the same conditions as those utilized in the formation of the 
perpendicular magnetic layer (column 10, lines 1-5). The perpendicular magnetic layer 
is formed while the substrate tem'perature is -400° C. Thus, if the soft underlayer is 
annealed under the same conditions as utilized in the perpendicular film, the soft 
underlayer is formed on the substrate, and the substrate temperature is -400° C, it is 
logical to infer that at least a portion of the film of Hokkyo will be annealed at 400° C. 
Further, as Hokkyo teaches that the annealing impacts the crystalline orientation of the 
soft magnetic underlayer, it is logical to infer from this fact that the soft magnetic 



Application/Control Number: 09/785,416 Page 7 

Art Unit: 1773 

underlayer is crystalline (column 10, lines ). Finally, as the method of Hokkyo is formed 
form substantially the same as the method disclosed by Mino that results in the 
formation of a-Fe nanocrystals (sputtering followed by annealing at a temperature 
>350), and utilizes a similar alloy (FeTaN) (as discussed above at section 19), it is the 
examiners position that a-Fe nanocrystals will be formed in the film of Hokkyo. Thus, 
the limitations of claim 5 are met. 

21 . Regarding the property limitations of claims 6-8. It is the examiners position that 
these limitations are met as set forth above for claim 5. The soft underlayer of Hokkyo is 
formed by a method which is known in the art to produce a-Fe crystals from FeTaN 
alloys. As there is no showing to the contrary that the limitations of claims 6-8 are not 
necessarily met by the soft magnetic underlayer utilized by Hokkyo, these limitations are 
met. 

22. Claim 9 requires the soft underlayer to contain Fe as a first element, at least one 
of C and N as a second element, and at least one kind of element selected from Ta, Hf, 
Nb, Ti, Zr as a third element. Hokkyo explicitly teaches the use of an FeTaN alloy as a 
suitable material for the soft magnetic underlayer. Thus, the limitations of claim 9 are 
met. 

23. Claim 13 requires the nano-crystals to be ferromagnetic. The examiner takes the 
position that the sputtered and annealed FeTaN film utilized by Hokkyo meets this 
limitation for the same reasons set forth above for claim 5. 
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24. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen as 
modified by Honda as applied to claim 2 above, and further in view of Nakamura et al. 
(US5738927). 

25. Chen as modified by Honda teaches all of the recording medium limitations of 
claim 1 1 as set forth above. However, Chen as modified by Honda does not teach the 
apparatus limitations of claim 1 1 . 

26. With respect to this deficiency, Nakamura et al. (hereafter Nakamura) teaches an 
apparatus for reading a perpendicular recording medium, wherein the apparatus 
comprises a holder for a perpendicular recording media, a magnetic head for recording 
and reproducing information from the medium, moving means for moving the media 
relative to the magnetic head, wherein the reproducing portion of the head is a 
magnetoresistive head (column 4, lines 23-46). 

27. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize the recording apparatus of Nakamura to read and 
record data on the perpendicular recording medium of Chen as modified by Honda. 

28. One would have been motivated to do so due to the teaching in Nakamura that 
such an apparatus is suitable for recording and reproducing data with perpendicular 
recording media. 

29. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hokkyo 
as evidenced by Mino as applied to claim 5 above, and further in view of Nakamura et 
al. (US5738927). 
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30. Hokkyo as stated above for claim 5 teaches all of the media limitations of claim 
12 except for the applicants' requirement that the soft magnetic underlayer comprise ot- 
Fe nanocrystals. While the examiner acknowledges that Hokkyo does not teach this 
limitation, Hokkyo does teach the use of a soft magnetic underlayer meeting the 
compositional requirements of claim 9 that is formed by a substantially identical process 
to that stated on page 8 of the specification, which results in the formation of a-Fe nano- 
crystals from an Fe-Ta alloy. Thus, the examiner takes the position that this limitation is 
met. 

31 . Further, It is noted that Hokkyo does not teach the apparatus limitations of claim 
12. 

32. However, Nakamura teaches an apparatus for reading a perpendicular recording 
medium, wherein the apparatus comprises a holder for a perpendicular recording 
media, a magnetic head for recording and reproducing information from the medium, 
moving means for moving the media relative to the magnetic head, wherein the 
reproducing portion of the head is a magnetoresistive head (column 4, lines 23-46). 

33. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize the recording apparatus of Nakamura to read and 
record data on the perpendicular recording medium of Hokkyo. 

34. One would have been motivated to do so due to the teaching in Nakamura that 
such an apparatus is suitable for recording and reproducing data with perpendicular 
recording. media. 
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35. Regarding the combination of Nakamura with Chen as modified by Honda and 
Nakamura with Hokkyo, the examiner acknowledges that the recording medium utilized 
by Nakamura is different from that utilized by Chen as modified by Honda or Hokkyo. 
However, the apparatus claimed by the applicant and disclosed by Nakamura is quite 
generic, and does not include specific limitations that would require a particular type of 
perpendicular media to be utilized in order for the apparatus' to function. Thus, although 
the media utilized in Nakamura is different then that of the other cited prior art and that 
of the instant invention, one of ordinary skill in the art would be motivated to utilize the 
apparatus recited by Nakamura with a reasonable expectation of success. 

36. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hokkyo et al. (US6387483) in view of Chen et al. (US647561 1 ), further in view of Chen 
et al. (US2002/0064690). 

37. Claim 15 requires a perpendicular magnetic recording medium comprising a soft 
magnetic underlayer having a-Fe nanocrystals formed on a subtrate, a non-magnetic 
amorphous metal layer containing Ni on the soft magnetic underlayer, a perpendicular 
magnetic recording layer formed in the amorphous layer containing Ni, wherein the soft 
magnetic layer is formed as an amorphous film by sputtering and formed as a 
nanocrystalline film by annealing. 

38. The limitations "formed as an amorphous film.. .film by annealing" are product by 
process as set forth at section 19 of this office action. Bearing this interpretation in mind, 
Hokkyo teaches a perpendicular recording film comprising a substrate, a soft magnetic 
underlayer on the substrate, a Ti intermediate layer on the soft magnetic layer, and a 
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perpendicular recording layer on the intermediate layer (column 9, lines 15-65, column 
12, lines 18-21). FeTaN is suitably utilized to for the soft magnetic layer (column 3, lines 
8-25), and the soft underlayer is deposited by sputtering and is annealed after it is 
deposited (column 9, line 15-column 10, line 2). The annealing takes place under the 
same conditions as those in which the perpendicular magnetic layer is deposited 
(column 10, lines 1-3). Thus, as the perpendicular recording layer is deposited while 
maintaining the substrate temperature at ~400°C (column 9, lines 19-30), it is logical to 
infer that at least some portion of the soft underlayer will be annealed at 400° C. As it is 
known in the art of magnetic recording media that FeTaN films that are formed by 
sputtering and subsequently annealed at temperatures >350° C form a-Fe nanocrystals 
(as shown above at section 19 of this action), the examiner takes the position that the 
FeTaN film of Hokkyo will possess a-Fe nanocrystals. Further, Hokkyo teaches that the 
annealing step improves the crystalline orientation of the soft magnetic layer, thus, the 
requirement that the soft magnetic layer be crystalline is met. 

39. However, Hokkyo dos not teach the use of an amorphous layer containing Ni 
between the perpendicular recording layer and the soft magnetic underlayer as required 
by claim 15. 

40. Regarding this deficiency, Chen '61 1 teaches that by placing a NiNb layer 
between a soft magnetic layer and a perpendicular recording layer of a recording 
medium, the coercivity of a recording medium is increased (column 2, lines 49-61). 
Further, this coercivity enhancing layer is suitably formed overtop an adhesion layer of 
Ti or Ti alloy, which is formed over the soft magnetic underlayer (column 4, lines 8-17). 
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41 . Therefore it would have been obvious to one of ordinary skill in the art to utilize a 
NiNb layer as taught by Chen *61 1 between the Ti layer and the perpendicular recording 
layer utilized by Hokkyo. 

42. One would have been motivated to make this modification due to the teaching in 
Chen '61 1 that by utilizing a NiNb layer between a Soft magnetic layer and a 
perpendicular recording layer, the coercivity of the medium is enhanced. One would 
have specifically selected NiNb from the materials listed by Chen '61 1 in lieu of the fact 
that these materials are all recognized as equivalent for use as coercivity enhancing 
layers. While the examiner acknowledges that later in the specification Chen '61 1 
teaches that NiNb has a negative impact on coercivity, this only appears to apply to 
situations where a perpendicular recording medium having an artificial lattice structure 
is utilized. 

43. However, Hokkyo as modified by Chen '61 1 fails to teach that the use of an 
amorphous Ni containing layer between the soft magnetic layer and magnetic layer, as 
required by claim 15. 

44. However, Chen '690 teaches that by utilizing an amorphous NiNb underlayer in a 
recording medium that utilizes a glass substrate, Li and other ions can be prevented 
from leaching into and corroding the recording layer (sections 25, 28). 

45. Therefore it would have been obvious to one of ordinary skill in the art to utilize 
utilize an amorphous NiNb layer as taught by Chen '690 as the NiNb layer taught by 
Hokkyo as modified by Chen '61 1 . 
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46. One would have been motivated to make this modification in lieu of the teaching 
in Chen '690 that by utilizing an amorphous NiNb layer between a perpendicular 
recording layer and a glass substrate, Li and other ions from the subtrate are blocked 
from leaching into and corroding the recording layer. One would have been especially 
motivated by this fact as the recording medium taught by Hokkyo utilizes a glass 
substrate. 

47. Claim 16 requires the amorphous Ni containing layer to be from 2-1 Onm thick. 
Chen '690 teaches that the amorphous NiNb layer is suitably 10-100nm thick (section 
40). 

48. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the amorphous NiNb layer utilized in Hokkyo as 
modified by Chen '61 1 and Chen '690 to be 10n m thick, as 10nm is specifically cited to 
be a suitable thickness for the NiNb layer. 

Allowable Subject Matter 

49. Claim 17 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

50. The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art to that of the instant invention in US6387483 to Hokkyo et 
al. Hokkyo fails to teach a soft underlayer containing Fe, Ta, and C and a-Fe 
nanocrystals. While the use of soft magnetic films containing Fe, Ta, and C is known in 
the art of magnetic recording media, there is no teaching in the art of the formation of a- 
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Fe nanocrystals in a film containing Fe, Ta, and C. Further, Hokkyo fails to teach an 
amorphous metal layer between the Fe, Ta, and C containing soft magnetic layer, 
wherein the amorphous metal layer contains Ni, Zr, and Ta. While the use of this type of 
amorphous metal layer is known in the art, as shown by US2002/0064690 to Chen et 
al., there is no teaching or motivation to utilize this layer in combination with an Fe, Ta, 
and C containing soft magnetic layer that contains a-Fe nanocrystals. 

Response to Arguments 

51 . Applicant's arguments filed 9/10/03 have been fully considered but they are not 
persuasive. In the instant case, the applicants arguments are essentially that the 
thickness of the prior art amorphous Ni containing films is greater than that utilized in 
the instant invention, and that an a-Fe nanocrystal containing soft magnetic underlayer 
that is made by first sputter depositing an amorphous film and annealing the amorphous 
film to form a nanocrystalline film exhibits unexpectedly improved properties over that fo 
a soft magnetic layer formed by another method. 

52. Regarding the applicants thickness argument. This argument is unpersuasive in 
lieu of the fact that the prior art teaches an amorphous NiNb, wherein the thickness 
range for the NiNb layer has an endpoint which meets the applicants claimed range. 
Namely, the instant claims require a amorphous Ni containing film that is from 2 to 
10nm thick. This range is inclusive of 10nm. The prior art teaches an amorphous NiNb 
layer that is 10-100nm thick. Thus, as 10nm is within the claimed range, this argument 
is moot. 
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53. Regarding the applicant's argument with regards to unexpected results. The 
examiner acknowledges that the applicant has tried to establish that a soft magnetic 
underlayer formed by the claimed process exhibits "unexpectedly" improved saturation 
magnetization over that of a soft underlayer that is deposited in an already crystalline 
form. This argument is unpersuasive for two primary reasons. First and foremost, the 
prior art recognizes that a FeTaN film formed by the method disclosed in Hokkyo results 
in the formation of a-Fe nanocrystals. The claimed product only requires the soft 
magnetic layer to contain a-Fe nanocrystals. The claimed product does not require any 
particular crystal structure for the remainder of the film (i.e. 3d precipitation of crystals 
as opposed to columnar formation, increased saturation magnetization etc.). Thus, the 
instant claims are not commensurate in scope with the purported "unexpected" result. 
Second, even if the instant claims were commensurate in scope with the asserted 
showing, the applicant has not compared the instantly claimed soft magnetic underlayer 
to that of the closest prior art, namely Hokkyo. Thus, there is no showing that 
establishes that the cited prior art does not possess the properties required by the 
instant product, and that the process for forming the claimed product indeed produces 
an "unexpected" result over the prior art. 

Conclusion 

54. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nikolas J. Uhlir whose telephone number is 703-305- 
0179. The examiner can normally be reached on Mon-Fri 7:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Thibodeau can be reached on 703-308-2367. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9310. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 




0389. 




